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(57)Abstract: 

PURPOSE: To provide an aluminum alloy excellent in both extrudability and strength. 
CONSTITUTION: This aluminum alloy has a compsn. contg., by eight, 0.8 to 1.4% Mg, 0.9 to 
1.8% Si, 0.7 to 1.2% Cu and 0.1 to 5.0% Zn and furthermore contg. total 0.1 to 1.2% of one or 
>two kinds among Mn, Cr and Zr, and the balance aluminum with inevitable impurities. 
Preferably, the inside of the allay structure is provided with a fibrous structure. The aluminum 
alloy is suitably used for an automotive bumper member. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the aluminium alloy for extrusion which has high 

intensity. 

[0002] 

[Description of the Prior Art] Aluminum or an aluminium alloy is widely used increasingly as a 
configuration member of various products from the lightweight nature including an automobile. For 
example, it changes to high tensile steel and an aluminium alloy has come to be used for the bumper 
reinforcing materials of an automobile etc. 

[0003] Conventionally, as aluminum material applied to this automobile bumper etc., what extruded the 

aluminum-Zn-Mg system and the aluminum-Mg-Si system alloy was used. 

[0004] 

[Problem(s) to be Solved by the Invention] However, with the conventional aluminum-Zn-Mg system 
alloy, there was a fault that a complicated extrusion configuration was hard to be acquired. It was that 
for which even AA6066 alloy which there is a fault that sufficient reinforcement is not obtained 
although excelled in extrusion nature with the aluminum-Mg-Si system alloy, and is known as a high 
intensity alloy wants reinforcement on the other hand. 

[0005] this invention is made in view of this situation having - extrusion nature and reinforcement — 

it aims at offer of the aluminium alloy excellent in all. 

[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, Si:0.9 - 1.8wt%, 
Cu:0.7 - 1.2wt%, the aluminium alloy concerning this invention contains Zn:0.1 - 5.0wt%, and is further 
characterized by containing 0.1 - 1.2wt% in total, and consisting one sort of Mn, Cr, and Zr, or two sorts 
or more of remainder aluminum and an unescapable impurity Mg:0.8 - 1.4wt%. 
[0007] In the above, Mg and Si are effective in generating and carrying out precipitation strengthening 
of the Mg2 Si into an alloy, and raising alloy reinforcement. However, Mg is deficient in less than 
[ 0.8wt% ] and Si in the above-mentioned effectiveness less than [ 0.9wt% ], and sufficient 
reinforcement is not obtained. On the contrary, extrusion nature will be checked, if Mg exceeds 1.4wt 
(s)% and Si exceeds 1 .8wt(s)%. Therefore, Mg must be contained and Si must be contained in 0.9 - 
1.8wt% :0.8 - 1.4wt%. The desirable content range is Si:0.9 - 1.5wt% Mg:0.8 - 1.2wt%. 
[0008] It is an element effective in raising elongation while precipitation strengthening of the Cu is 
carried out into an alloy and it raises reinforcement. However, less than [ 0.7wt% ], if it is deficient in 
the above-mentioned effectiveness and 1.2wt% is exceeded, extrusion nature will fall. Therefore, Cu 
must be contained in the range of 0.7 - 1.2wt%. The desirable content range is 0.8 - 1.0wt%. 
[0009] Zn contributes an extrusion organization also to the improvement in on the strength by fiber- 
texture-izing while it makes Mg2 Si detailed and raises reinforcement. However, less than [ 0.1 wt% ], if 
it is deficient in the aforementioned improvement effectiveness in on the strength and 5.0wt% is 
exceeded, the improvement effectiveness in on the strength is not only saturated, but the extrusion to the 
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extruded material of a complicated configuration will become difficult. Therefore, Zn must be contained 
in 0.1 - 5.0wt%, and its range of 0.5 - 3.0wt% is especially desirable. 

[0010] Mn, Cr, and Zr play the role which controls recrystallization of an alloy and forms fiber texture. 
In order to demonstrate this effectiveness, it is sufficient, if any one sort contains even if there are little 
Mn, Cr, and Zr. Of course, two sorts or three sorts may contain. However, total value is deficient in 
recrystallization depressor effect less than [ 0.1 wt% ]. On the other hand, if total value exceeds 1.2wt 
(s)%, it not only checks hardenability, but extrusion nature will fall. The desirable content range is 0.7 - 
1.2wt%in total value. 

[001 1] By the way, also when an alloy organization is recrystallized structure, as compared with the 
reinforcement of an alloy, the significance is accepted conventionally, but this invention alloy becomes 
still more remarkable [ the improvement effectiveness in on the strength ], when it is fiber texture. 
Although the improvement effectiveness in on the strength by fiber texture is acquired even if the rate of 
the fiber texture which occupies in the rate of fiber texture, i.e., an alloy organization, is small, it is good 
to consider as 50% or more of rate of fiber texture preferably. 

[0012] The aluminium alloy concerning this invention is manufactured with an extrusion method by the 
member for bumpers of an automobile etc. Neither extrusion conditions nor especially the heat treatment 
conditions before and behind extrusion are limited that what is necessary is just to perform extrusion 
according to a conventional method. However, in order to raise the rate of fiber texture of an alloy, 
making an extrusion rate late or making whenever [ stoving temperature / of a billet ] high etc. is 
recommended. 
[0013] 

[Example] Next, the example of this invention is shown. 
[0014] 

[Table 1] 







(mm/jtc ) 


Mg 


S i 


Cu 


Zn 


Mn 


Cr 


Z r 




1 


1. 1 


1. 4 


0. 9 


0. 1 


0. 8 


0. 2 




2 5 


__ 


7.T 


1. 4 


0. 9 


0. 5 


0. 8 


0. 2 




2. 5 


3 


l. i 


1. 4 


0. 9 


0. 5 


0. 8 


0. 2 




0. 25 


4 


l. l 


1. 4 


6. 9 


1. 0 


0. 8 


0. 2 




25 


5 
6 


l. i 

__ _ 


1. 4 


0. 9 


1. 0 


0. 8 


0. 2 




2. 5 

~ 07 ' 2 5 


1. 4 


0. 9 


1. 0 


0. 8 


0. 2 




T 


XT' 


17T 


*0. T 


To" 


0. 8" 


0. 2 




2. 5 


8 


l. t 


1. 4 


0. 9 


3. 0 


0. 8 


0. 2 




0. 2 5 


1 


t r 


1. 4 


0. 9 


4. 0 


0. 8 


0. 2 




2. 5 


10 

7f 


1. 1 

0. 9 


1. 4 


0. 9 


4. 0 


0. 8 


0. 2 




"'" 0." 25" 


1. 7 


0. 9 


1. 2 




0. 5 




2. 5 


12 

_ 


1. 0 


1. 0 


0. 7 


1. 0 






0. 8 


2. 5 


1. 3 


1. 3 


1. 1 


2. 5 


0. 6 




67T 


. — Jf 


14 

7f 


i. i 


1. 4 


1. 0 


3. 0 




0. 3 


6. 4 


2. 5 


l. l 


1. 4 


0. 9 


2. 0 


0. 4 


0. 1 


0. 6 


2. 5 


it 


16 


i. i 


1. 4 


0. 9 


5. 2 


0. 8 


0. 2 




25 


17 


l. l 


1. 4 


0. 9 


1. 0 








0. 2 5 


18 


l. i 


1. 4 


0. 9 


1. 0 


1. 5 




0. 3 


2. 5 


19 


0. 7 


0. 8 


0. 9 


2. 0 


0. 8 






2. 5 


20 


2. 0 


2. 0 


0. 9 


2. 0 


0. 8 




0. 2 


2. 5 


21 


1. 1 


1. 4 


0. 5 


1. 0 


0. 8 




0. 2 


2. 5 


22 


1. 1 


1. 4 


1. 5 


1. 0 


0. 8 




0. 2 


2. 5 


* 


2? 


1. 1 


1. 4 


0. 9 




0. 8 






2 5 


24 

7s~ 


1. 1 

f.T 


1. 4 


0. 9 




0. 8 






2. 5 


1. 4 


0. 9 




0. 8 






0. 2 5 



After manufacturing the aluminium alloy of the various presentations shown in the above-mentioned 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/8/06 



, JP,07-041897,A [DETAILED DESCRIPTION] Page 3 of 4 



table 1 to a 3 inches billet, homogenization of 530 degree-Cx 12 hours was given. 
[0015] Next, after heating each billet at 500 degrees C, as shown in drawing 1 , it extruded in 
rectangular tubing for bumper members (1) of the 30mm long and 20mm wide cross-section 
configuration which has a middle wall (2) inside. In the thickness of the right-and-left side attachment 
wall of this tubing material, the thickness of 1.8mm and a low wall set thickness of 1.6mm, a middle 
wall, and a upper wall to 1.4mm, respectively. Moreover, extrusion set the rate as three kinds, 25 
mm/sec, 2.5 mm/sec, and 0.25 mm/sec, and performed it. 

[0016] After extrusion, after performing solution treatment of 1 hour at the temperature of 540 degrees 
C, hardening by water cooling was performed immediately, artificial-aging processing of 175 degree-Cx 
12 hours was performed after that, and it considered as each test specimen. 

[0017] And about the obtained test specimen, while investigating the mechanical property, extrusion 
nature was evaluated, and the rate of fiber texture was investigated. Whether it was able to extrude in the 
configuration which carries out expected estimated extrusion nature. Moreover, after the rate of fiber 
texture polished the cross section by Emily polishing, it performed etching for 1 minute in 5%NaOH and 
60 degrees C, and investigated it by asking for the rate of area of fiber texture. 
[001 8] The result is shown in Table 2. 
[0019] 
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As the result of Table 2 showed, this invention operation article of No 1-15 was what has the 
reinforcement which was excellent compared with the conventional article of No 23-25. Moreover, if the 
improvement effectiveness in on the strength of Zn is small less than [ 0.5wt% ] and it exceeds 3wt% 
also in this invention operation article, this effectiveness will be saturated, therefore the amount of Zn is 
understood that 0.5 - 3.0wt% is desirable. 
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[0020] Moreover, it turns out that the rate of fiber texture becomes high with addition of Zn, and 
reinforcement is also improving from contrast of No 1, 2, 5, 7, 9, and 24 which set the extrusion rate as 
2.5 mm/sec. 

[0021] Moreover, when No 16 to Zn exceeds 5.0wt(s)%, it turns out that extrusion nature falls. 

[0022] Moreover, it turns out that sufficient reinforcement is not obtained from No 17 even if fiber 

texture will not be formed but it will add Zn, if neither Mn nor Cr nor Zr is added. Moreover, No 18 

shows that extrusion nature falls, when the total value of Mn, Cr, and Zr exceeds 1.2wt(s)%. 

[0023] Moreover, it turns out that sufficient reinforcement will not be obtained from No 19 and 20 if 

there are little Mg and Si, but extrusion nature will fall if many [ conversely / too ]. 

[0024] Moreover, it turns out that reinforcement will not be obtained from No 21 and 22 if there is little 

Cu, but extrusion nature will fall if many [ too ]. 

[0025] 

[Effect of the Invention] This invention by above-mentioned order Mg:0.8 - 1.4wt% and Si:0.9 - 
1.8wt%, Zn:0.1 - 5.0wt% is contained Cu:0.7 - 1.2wt%. Furthermore, 0.1 - 1.2wt% is contained for one 
sort of Mn, Cr, and Zr, or two sorts or more in total. Since it consists of remainder aluminum and an 
unescapable impurity, it can make with the aluminium alloy which was extremely excellent also in 
reinforcement, and it not only excels in extrusion nature, but can make with a thing suitable as 
components of the object for automobiles, and others. 

[0026] When it is that in which especially an alloy organization has fiber texture, reinforcement which 
was excellent further much more can be realized. 

[0027] And when this aluminium alloy is used for the bumper member of an automobile, it can make 
with the lightweight bumper which can bear big impulse force enough, and can greatly contribute to 
lightweight-ization of the whole automobile. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Mg: The high intensity aluminium alloy for extrusion which contains Zn:0.1 - 5.0wt% Cu:0.7 
- 1.2wt%, and is further characterized by containing 0.1 - 1.2wt% in total, and consisting one sort of Mn, 
Cr, and Zr, or two sorts or more of remainder aluminum and an unescapable impurity Si:0.9 - 1.8wt% 
0.8-1.4wt%. 

[Claim 2] The high intensity aluminium alloy for extrusion according to claim 1 which has fiber texture 
in an in-house. 

[Claim 3] The high intensity aluminium alloy for extrusion according to claim 1 or 2 used for an 
automobile bumper member. 



[Translation done.] 
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